Evidências sobre prevenção de lesões de pele em recém-nascidos: revisão integrativa Evidencia sobre prevención de lesiones cutáneas en recién nacidos: revisión integradora ABSTRACT Objective: To identify strategies for the prevention of skin lesions in hospitalized newborns (NBs), published in scientifi c journals from 2013 to 2018. Method: Integrative literature review performed in two moments of database search, selecting 37 studies published between 2013 and 2018. Results: Thermoregulation, use of antiseptic, use of emollients and cleaning of the umbilical stump were the most commonly found recommendations. Among the evidence-based practices, we highlight those that prevent the risk of hypothermia, such as the use of a polyethylene bag and skin-to-skin contact, which support the assistance and ensure safety in the care of the neonatal patient. Conclusion: The prevention of skin lesions is a relevant topic. However, there is a scarcity of robust evidence to safely sustain NB care practices. It is also observed that the evidence is insuffi cient to encompass the universe of the theme, demonstrating that skin care is a theme that requires investment and more research.
INTRODUCTION
Daily, professionals who work in a neonatal unit (NU) face challenges in the exercise of their profession.
The nursing staff, specifically, plays a key role in the care of the newborn (NB). One of the concerns of this team is related to skin care, because one of the main functions of this organ is to function as a protective barrier, contributing to thermoregulation, reducing the transepidermal water loss (TEWL), preventing the absorption of chemical agents and protecting against the invasion of microorganisms. However, the NB's skin is thin, fragile, sensitive and presents a deficient epidermal barrier, particularities that, combined with the need for handling, the performance of different procedures, use of drugs and devices to maintain life, expose the neonate to the risk of injuries and infections 1, 2 .
The preterm newborn (PTNB), i.e., born before completing 37 weeks of gestational age (GA) and the low-birth-weight newborn, which is born weighing less than 2,500 grams, usually remain in the NU for a long time and are more susceptible to develop lesions 1 .
Newborns may present mechanical, chemical, thermal and infectious lesions. The most common injuries are caused by pressure, friction, shear, adhesive removal, incontinence, chemical irritants, drug leakage and burns 3 .
Studies conducted in Brazil show that diaper
dermatitis is the most frequent lesion in hospitalized infants 4, 5 . Other injuries that are noteworthy are hematomas, ecchymoses, phlebitis and infiltration caused by puncture and intravenous therapy 4, 5 , as well as lesions related to the use of adhesives, umbilical granuloma and nasal injury associated with the use of noninvasive ventilation device 4 .
The skin care practices conducted by the team working in the NU are related to the daily assessment; maintenance of thermal regulation; ways to provide hygiene care; delicate handling; care in the performance of invasive procedures; skin hydration; measures to reduce TEWL; choice of the appropriate product for skin antisepsis; care in the use of devices and removal of adhesives; prevention of pressure, puncture and leakage injuries and dermatitis of the diaper area 6, 7 .
Given the above, it is essential to focus attention on the care of the neonate's skin. To protect the NB, the nurse needs to plan the care and, for this, must look for subsidies that support their practice, reducing the risks of iatrogenies and, consequently, contribute to the safety and quality of care. In this regard, there RESUMO Objetivo: identifi car estratégias para a prevenção de lesões de pele em recém-nascidos (RN) hospitalizados, publicadas em periódicos científi cos no período de 2013 a 2018. Método: revisão integrativa de literatura realizada em dois momentos de busca em bases de dados, sendo selecionados 37 estudos publicados entre os anos de 2013 e 2018. Resultados: termorregulação, uso de antisséptico, uso de emolientes e limpeza do coto umbilical foram as recomendações mais encontradas. Entre as práticas baseadas em evidência, destacam-se as que previnem o risco de hipotermia, como o uso de saco de polietileno e o contato pele a pele, que respaldam a assistência e que garantem segurança no cuidado do paciente neonatal. Conclusão: a prevenção de lesões de pele é um tema relevante, entretanto, existe escassez de evidências robustas para sustentar, com segurança, as práticas de cuidados com o RN. Observa-se ainda que as evidências são insufi cientes para englobar o universo do tema, demonstrando que o cuidado com a pele é um tema que demanda investimentos e mais pesquisas. DESCRITORES: Cuidados de Enfermagem; Pele; Recém-nascido; Estomaterapia; Enfermagem Baseada em Evidências.
RESUMEN
Objetivo: Identifi car estrategias para al prevención de lesiones cutáneas en recién-nacidos (RN) hospitalizados, publicado en revistas científi cas de 2013 a 2018. Método: Revisión integral de la literatura realizada en dos momentos de búsqueda en la base de datos, y se seleccionaron 37 estudios publicados entre 2013 y 2018. Resultados: Termorregulación, el uso de antisépticos, uso de emolientes y limpieza del muñón umbilical fueron las recomendaciones más comunes. Las prácticas baseadas en evidencia incluyen aquellas que previenen el riesgo de hipotermia, como el uso de polietileno y contacto piel con piel, que respaldan la atención y garantizan la atención neonatal segura. Conclusión: La prevención de lesiones cutáneas es un tema relevante, sin embargo, existe un falta de evidencia sólida para apoyar de manera segura las prácticas de cuidado del recién nacido. También se observa que la evidencia es insufi cientes para abarcar el universo del tema, lo que demuestra que el cuidado de la piel es un tema que requiere inversiones y más investgación. DESCRIPTORES: Cuidados de enfermería; Piel; Recién nacido; Estomatoterapia; Enfermaría Baseada en la Evidencia.
is the evidence-based practice (EBP) that aims to incorporate scientific evidence in clinical practice in order to indicate the best care and/or therapy for the patient and, for decision making, considers the experience of the professional, the needs of the patient and the available resources 8 . Although evidence is essential to support care practices, the authors point out that the NB is considered a vulnerable population for conducting studies 9 . Also, pathophysiological specificities of the developing NB may impair the study design and cause bias 10 .
The decision to conduct this study was based on the need to search for evidence on prevention of skin lesions in NB, in order to support the care practice and contribute to improving the quality of care and the safety of neonatal patients.
OBJECTIVE
To identify strategies for the prevention of skin lesions in hospitalized NBs published in scientific journals from 2013 to 2018. As inclusion criteria for the selection of the studies in this integrative review, we used articles published between 2013 and 2018 in national and international journals, written in Portuguese, English, and Spanish, which addressed the prevention of skin lesions in hospitalized NBs. The following material was excluded from the study: editorials, theses, dissertations, books, congress abstracts, non-systematic review studies, articles that did not fit into the time cut, or that did not meet the proposed objective. Articles found in more than one database were considered only once.
METHODS
The time cut from 2013 to 2018 is justified by the need to search for updated evidence on the theme in question. The inclusion of studies that addressed the NB's skin care from the delivery room to their stay in the NU was chosen. A selection by level of evidence was not performed. The systematic reviews found during the search procedure were not included in the presentation of the results but were used to discuss this study further.
The analysis process began with the evaluation of the title, followed by the reading of the abstracts of the publications in order to verify whether they covered the research question and met the established inclusion criteria. After pre-selection, the studies were read in full in order to avoid selection bias. The selected texts that were not available in full were purchased or requested by the authors by e-mail. The copyright of the authors of the articles was respected. The final sample consisted of 37 articles. Fig. 1 shows how the selection process occurred following PRISMA Flow Diagram 13 .
For the collection of information relevant to the study, a literature review protocol was used 11 and a database was prepared in the software Excel with the information: author(s), country of origin, year of publication, journal of publication, database, language, sample, study design, central theme, level of evidence and recommendation.
To determine the level of evidence, the classification of the Oxford Centre for Evidence-based Medicine was used, where: 1A) systematic review of randomized controlled trials; 1B) randomized controlled clinical Santos SV; Ramos FRS; Costa R; Batalha LMC trial (RCT) with narrow confidence interval; 1C) "all or nothing" type therapeutic results; 2A) systematic review of cohort studies; 2B) cohort study and randomized clinical trial (RCT) of lower quality; 2C) observation of therapeutic results or ecological studies; 3A) systematic review of case-control studies; 3B) case-control study; 4) case report (including cohort or case-control of lower quality); 5) expert opinion 14 .
In order to ensure methodological accuracy, avoiding bias in the selection and categorization of studies by misinterpretation of the design and results, the research was conducted by two reviewers simultaneously and independently. The sample selection followed the same sequential reading process: title, abstract and full text.
The data were grouped according to similar themes and subdivided into categories: thermoregulation, use 
RESULTS
All 37 articles that composed the sample were published in international journals. The RCT was the most commonly found design, with emphasis on the level of evidence 2B. The following cares were highlighted: measures to promote thermoregulation, use of emollients, use of topical antiseptics, care of the umbilical stump and oxygenation. Their synthesis is presented in Table 1 . 54 . Care to prevent hypothermia at birth is essential in the care of the newborn, while still in the delivery room. By analyzing the data of this review, it was noticed that this aspect generates concerns in researchers, considering the number of studies found.
Skin-to-skin contact was shown to decrease the incidence of hypothermia in term NBs or late PTNBs and in babies with a weight greater than or equal to 1,800 grams, when started in the first hours after birth and maintained, with minimal interruption, during the first 24 hours of life 20 . There is evidence that skin-toskin contact, for at least six hours a day, contributes to better weight gain and reduced length of hospital stay, in addition to being a low-cost and easy-to-perform practice 55 . To the thermoregulatory effect, the benefits of this practice are added for better neurobehavioral and psychoactive development, for improved bonding between mother and baby, adequate sensory stimulation, decreased pain and stress of PTNBs, among others 56 .
Several studies indicate the use of polyethylene or vinyl bags to involve PTNBs immediately after birth 18, 19, 22, 28 . At some times, these practices were also associated with other measures in order to identify the best way to achieve and maintain thermoregulation in patients. In PTNBs wrapped in a polyethylene bag from the neck down, the additional use of a polyethylene cap dressed in the still moist head, immediately after birth, was associated with significant improvement in the mean temperature 27 .
PTNBs have a poorly developed muscle mass and scarce subcutaneous tissue, which reduces thermal insulation. Eccrine glands, epithelial cells responsible for sweating, are not functional due to the relatively large body area concerning the weight of these babies and the physiological immaturity. In addition to these aspects, NBs can present heat loss through evaporation, radiation, convection and conduction. Evaporative calorie loss, which corresponds to TEWL, is approximately 10 times higher in PTNBs than in term newborns 57, 58 . The use of plastic wrap on the NB's body and head minimizes heat loss by evaporation and convection 59 . This product decreases the risk of hypothermia from 21 to 46% 60 .
The efficacy of using a polyethylene bag was also evaluated during the procedures. The use of sterile polyethylene drape showed to improve the maintenance of rectal temperature, as well as prevent hypothermia during umbilical catheter insertion when compared to the use of cotton fenestrated surgical drape 16 .
Other strategies have also been tested and have been recommended to contribute to thermal stability and reduction of hypothermia, such as placing a newspaper sheet between two preheated cotton sheets 29 , the use of thermal blanket added to the radiant-heat cradle 23 As for the ideal weight to transfer the NB from the incubator to the cradle, it was demonstrated that babies with 1,500 to 1,600 grams did not present differences in thermal regulation, energy expenditure, or weight gain 25 . A Cochrane review conducted in 2011 provides evidence that stable NBs, weighing 1,600 grams, can be safely transferred to a cradle with no interference to thermal regulation or weight gain.
It also reinforces that they present better thermal stability, greater weight gain and shorter hospitalization period 63 .
Based on the studies found on thermoregulation, it is noteworthy that only the use of wraps and plastic bags immediately after birth, as well as the transfer of NBs with weight from 1,600 grams from the incubator to the cradle present robust evidence to support the care practice.
Use of emollients
In this category, seven studies were found that address the use of emollients in the NB skin. However, to optimize the benefits of these products, the authors recommend that their use be initiated immediately after birth when the skin is still intact 30 .
In contrast, it was observed that the use of sunflower seed oil might delay the maturation of the skin barrier in PTNBs 33 . However, this study was carried out with a small sample of NBs and further studies are necessary to support this finding.
The application of coconut oil twice a day at PTNBs, from birth to 28 days of life, was useful in weight gain, maintaining skin integrity and reducing the risk of bloodstream infection 34 . The same product, when applied on very low-weight NBs, improves skin condition, reduces TEWL and does not increase skin colonization 35 . It was also observed that this product does not cause any adverse effect on PTNBs with less than 30 weeks of GA 36 .
Analyzing the studies, it was observed that the use 
Antiseptics
In this category, four studies were found that address the use of antiseptics in the NB skin.
The NBs hospitalized in NUs are susceptible to infections related to health care. Therefore, the use of topical antiseptics before the performance of invasive procedures is essential to prevent them 70 . On the other hand, the anatomical and physiological alterations of the NB's skin, especially the PTNB's, put this patient at risk of greater absorption of toxic products through the skin and of chemical burns by the use of these substances. In this regard, the choice of antiseptic becomes a dilemma for the neonatal team 69, 70 .
The studies included in this review demonstrate that the identification of the ideal product that acts as an aseptic without causing adverse effects is relevant and at the same time, concerning topics for researchers.
Chlorhexidine gluconate (CG) is a broad-spectrum antiseptic and is the agent of choice in skin preparation before invasive procedures are performed. It is available in aqueous or alcohol-based solutions at concentrations of 0.25, 0.5, 1, 2 and 4% 70, 71 .
The use of CG in 1% aqueous solution versus iodopovidone (PVP-I) at 10%, as topical antiseptics in NBs with weight greater than or equal to 1,500 grams, demonstrated that CG is superior to PVP-I in reducing blood culture contamination rates and that no reaction was observed on skin with the use of these antiseptics 37 . A multicenter study conducted in Ireland also found no differences in bloodstream infection rates, as well as skin reactions, when comparing the use of 2% CG in alcoholic solution with 10% PVP-I in aqueous solution, in skin asepsis of NBs with GA < 31 weeks. However, the authors reported that 7.7% of the NBs allocated to the PVP-I group presented thyroid dysfunction 38 . This finding was confirmed when researchers identified that PVP-I is associated
with an elevated risk of transient hypothyroidism in
PTNBs, due to its high absorption through the skin, and it should be used with caution and vigilance in this population 72 .
A retrospective cohort study showed a statistically significant reduction of skin lesions in PTNBs under 30 weeks of GA with the use of 0.2% chlorhexidine acetate, without increasing the risk of infection 39 . It was reinforced that the alcoholic solutions of chlorhexidine are more associated with adverse reactions, such as burns and dermatitis in babies' skin, with a higher degree of severity in PTNBs and extreme low-weight NBs 71 .
Regarding the effects of bathing with antiseptic on reducing the incidence of neonatal sepsis, the use of chlorhexidine has been shown effective. The authors emphasize that this may be an easy and inexpensive option for countries with high neonatal mortality rates due to sepsis 40 . On the other hand, in a systematic Cochrane review, the authors concluded that the quality of evidence to support the cleaning of the NB's skin with chlorhexidine at birth is low and that it may increase the risk of hypothermia 73 .
Studies on the use of antiseptics show that there is no evidence of high quality to indicate the choice of an ideal product, which acts effectively in asepsis while providing safety in the prevention of skin lesions in hospitalized patients.
Oxygenation devices
In this category, two articles were found that address care with oxygenation devices.
The NB admitted to a NU requires several clinical devices to ensure its survival. On the other hand, at the same time that they contribute to care, they also put the patient's skin integrity at risk. The use of devices can cause injury by pressure, friction and removal of adhesive 3 .
A Cochrane review intended to compare the effects of different methods of endotracheal tube fixation in NBs.
The studies presented low methodological quality and a significant risk of bias. Accidental extubation was the most commonly found result. The authors concluded that there is no evidence to recommend a safe and effective method to fix the tube in NBs 74 .
Although they may cause injury related to adhesive removal, critical care devices such as endotracheal tubes should remain firmly fixed. The use of skin barrier dressings on patch between the skin and the tube fixation adhesive may detach and cause accidental extubation, compromising the patient's safety. For this reason, these products as well as low-adhesive tapes are contraindicated [74] [75] [76] .
Regarding the pressure lesion, more than 90% in PTNBs are related to the use of devices 1 . Based on the studies included in this review, it can be seen that the use of continuous positive airway pressure (CPAP) may favor the occurrence of these lesions. The incidence of nasal injury has been significantly reduced with the use of high flow cannula compared to CPAP, especially in NBs under 28 weeks of age. However, in this study, two skin protectors evaluated during the use of the devices were not associated with the reduction of nasal lesion in NBs in CPAP 44 .
Different nasal interfaces were compared during the use of CPAP in NBs with a weight of less than 1,500 grams. The researchers identified significantly smaller erythema and lesion in the group in which nasal prong and mask were alternated every four hours. The authors also observed that the risk for injury increases as the therapy time extends for more than three days. They emphasize that the use of skin barriers, respiratory physiotherapy, clinical experience of nurses and skin evaluation are strategies that should be considered in the prevention of injury related to the use of this device 45 .
The use of a skin barrier (hydrocolloid) during CPAP treatment in PTNBs and low-weight NBs has been shown to reduce the incidence of nasal injury. The authors concluded that this strategy can be effective in the prevention of injury related to CPAP 77 . The use of dressing under the devices allows the formation of a skin barrier between the skin and the device, reducing pressure and shear 78 . In contrast, another study 44 showed no reduction in lesions with use of a skin protector, however, a group without nasal protection was not included, which may indicate bias.
Based on the studies on oxygenation included in this review, it can be observed that there is no evidence of quality that supports an adequate method for endotracheal tube fixation, but the use of a protective barrier is contraindicated given the risk of extubation.
The alternation between nasal prongs and masks and the use of a protective barrier between the skin and the device are strategies that can contribute to the prevention of injuries related to the use of CPAP.
Venous access
In this category, only one study was found that 46 . In contrast, a study not included in this review showed that the insertion of this catheter in the veins of the scalp is also feasible and does not result in increased complications 83 
Cleaning of the umbilical stump
In this category, three studies that address the care of the umbilical stump were found. e recently-cut umbilical cord is a site of bacterial colonization and can cause infection and death of the NB.
However, hygiene practices, especially in places where hygiene conditions are poor, potentially contribute to preventing these risks 86 .
A study demonstrated that the topical use of chlorhexidine in the umbilical cord decreased the time to fall, as well as prevented sepsis in PTNBs 41 . One year later, when analyzing the study data again, the authors also observed that the topical use of chlorhexidine in the umbilical stump contributes to the decrease in neonatal mortality 42 . 
General care
Five studies were found that address general NB care. In this category will be discussed bathing, the use of skin care products, phototherapy and diaper dermatitis, subjects that were scarcely found in this review. In relation to bathing, a study showed that when it is performed in the direction of the trunk to the head, it allowed a better and faster recovery of body temperature.
According to the authors, these findings are attributed to the shorter period in which the NB remained with the head wet, contributing to the reduction of heat loss by evaporation 48 .
Bathing is a procedure that may not be pleasant Prevention is the key to the care for diaper dermatitis.
The frequency of changing diapers should be increased, the perineal area should be gently cleaned, a product providing barrier protection should be applied, and the site should be evaluated in order to identify risks of injury 92 .
The general care studies included in this review demonstrate that swaddle bathing is a procedure that can be safely replicated, tap bathing causes stress and can cause burning, there is no evidence to ensure the use of care products in the PTNB's skin, no recommendations for care during phototherapy were found and the use of zinc oxide barrier cream is safe, provides skin protection and prevents dermatitis in the diaper area.
In this review, the authors drawn attention to practices that were not found during the database search, such as the use of predictive injury risk scales, management of the incubator humidification, prevention of injury by pressure, fixation of devices, use of intravenous drugs, administration of intramuscular medication, umbilical catheterization, collection of tests and prevention of adhesive-related injury, demonstrating that these are gaps in the knowledge on the subject.
CONCLUSION
This study identified different strategies to support health professionals, especially the nursing staff, in the care of the NB's skin. It is noteworthy that thermoregulation was the most studied topic, although the use of emollients, antiseptics and care of the umbilical stump also stood out. This demonstrates that the practices that contribute to the maintenance of the NB's body temperature since the first minutes of life, are fundamental for the child to reach homeostasis, which is a constant concern of professionals who work in neonatal care.
The literature has shown that the prevention of skin lesions is a relevant and current subject; on the other hand, it is observed that there is scarcity of robust evidence that can safely sustain care practices for the NB and that the scientific evidence found is insufficient to encompass the universe of the subject. 
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